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Version

Release Date

Summary of Revisions

1.0

March 2009

First version publicly released.

1.1

June 2010

Revised background and text in main body of document.

Revised case definition criterion based on WG recommendations, pilot responses,
and CDC recommendations.

Updated FNHTR definition to allow reaction without documented fever.

Defined hypotension for infants and small children

Clarified TAGVHD probable and possible criteria.

1.2

July 2010

Corrected definition of hypoxemia in glossary of terms.

1.3

June 2011

Added version number and version history summary.

Summarized introduction and background sections for brevity.

Reorganized surveillance methods section for ease of use.

Clarified reporting of “approved deviation” incidents.

Clarified use of “other” in adverse reaction reporting.

Clarified use of “doubtful” or “ruled out” in adverse reaction reporting.

Added denominator summary options to list of available analysis reports.

Replaced < and > signs with appropriate text for.

Added “cessation of” to time frame requirements in case definitions.

NEW probable case definition category for allergic reaction reporting.

Updated adult hypotensive reaction case definition to align with updated ISBT
definition.

NEW possible imputability category for DHTR.

DELETED possible case definition category for hypotensive reaction.

NEW probable imputability category for PTP reaction.

Updated and clarified imputability categories for TAGVHD reaction.

DELETED possible case definition category for TRALI.

Simplified imputability criteria for TTI.

Clarified case definition and imputability criteria for all adverse reactions.

2.0

January 2013

Complete revision of organization and presentation of information

Major change in incident reporting requirements. With this release, only incidents
that relate to an adverse patient reaction are required for participation.

Major change in adverse reaction reporting requirements. With this release, minor
allergic reactions are no longer required for participation.

Combined the signs/symptoms with laboratory/radiology columns in case definition
tables for clarity. Listed criteria in alphabetical order where possible for consistency
and clarity. Moved general severity requirements from the appendix to the criteria
tables where they were previously missing.

Re-ordered adverse reaction tables to put respiratory reactions first.

Added Imputability criteria of Doubtful, Ruled Out, and Not Determined to the case
definition tables as OPTIONAL reporting categories. The reporting is not a change,
but including them in the table is new. They were added for clarity.

Added specific AHTR criteria to allow for reporting of hon-immune mediated
reactions.

Added a separate case definition table for Other and Unknown reactions. These
categories are available for OPTONAL use.

Removed redundant and unnecessary appendices.

2.1

August 2013

Minor revisions to verbiage throughout for clarity.

Added definitions and illustration of surveillance key terms in Section 1.

Added clarification of surveillance vs. clinical definitions in Section 1.
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Version

Release Date

Summary of Revisions

Added less-specific case definition categories for OPTIONAL reporting of cases
that do not fully meet CDC case criteria for the following reactions: hypotension,
febrile non-hemolytic, acute hemolytic and delayed hemolytic.

Added a possible case definition category for TTIl for OPTIONAL reporting of
syndromic cases that are not laboratory confirmed.

21.1

September 2013

Updated diagram in Section 1 and added version history for v2.0 and v2.1.

2.1.2

January 2014

Updated the incident codes in Section 4 and included required reporting of discards
and total crossmatch procedures on the Monthly Reporting Denominators form in
Section 5.

2.1.3

August 2014

Added a suggested citation for the surveillance protocol in Section 1. Updated the
acute hemolytic case definition in Section 3 for clarity. Updated the reporting
requirements in Section 5 for clarity.
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Section 1. Hemovigilance Module Surveillance Overview

NHSN Biovigilance Component
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Purpose

The National Healthcare Safety Network (NHSN) Hemovigilance (HV) Module was created to implement
national surveillance of transfusion-associated adverse events aimed at improving patient safety,
minimizing morbidity and mortality of transfusion recipients, and identifying emerging complications and
pathogens associated with blood transfusion.

Settings

The Hemovigilance Module may be used by any U.S. healthcare facility where blood components and
manufactured blood products are transfused (e.g., adult or pediatric facilities, acute or chronic care
facilities). Surveillance must be performed facility-wide, including patient care areas for emergency,
general medical, and surgical patients; obstetrics and gynecology; orthopedics, oncology, and other
chronic diseases; and any other facility location where transfusions are administered.

Methods

The NHSN Hemovigilance Module requires comprehensive surveillance of patients and blood
components throughout the transfusion process, from product receipt from supplier to administration to
the patient. Participation in the NHSN Hemovigilance Module requires reporting of all adverse
transfusion reactions and reaction-associated incidents that occur for patients transfused at or by
your facility as well as a monthly summary of components transfused or discarded and patient samples
collected for type and screen or crossmatch.

Data Collection Forms and Instructions

Paper versions of all forms used to collect data in the NHSN Hemovigilance Module are available on the
NHSN website. A link to the appropriate form(s) and their instructions is provided in the following
sections for your convenience.

Training

Training presentations are available on the NHSN Biovigilance Component website for self-paced
training and must be reviewed prior to participating in the Hemovigilance Module. CDC also provides
webinar and in-person training opportunities for current NHSN participants. These opportunities are
communicated through the NHSN blast email system.

User Support

CDC is available to answer your questions about the surveillance protocol and to help navigate the
NHSN web application. Please contact us at nhsn@cdc.gov. Type HEMOVIGILANCE MODULE in the
subject line for quickest routing to the Biovigilance/Hemovigilance Team.

Suggested Citation for the Hemovigilance Module Surveillance Protocol
U.S. Centers for Disease Control and Prevention. The National Healthcare Safety Network
(NHSN) Manual: Biovigilance Component v2.1.3. Atlanta, GA: Division of Healthcare Quality
Promotion, National Center for Emerging and Zoonotic Infectious Diseases. Available at:
http://www.cdc.gov/nhsn/PDFs/Biovigilance/BV-HV-protocol-current.pdf. Accessed [enter date].
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Key Terms (see Fig. 1)
e Adverse event: An unintended and undesirable occurrence before, during or after transfusion of
blood or blood components. Adverse events include both incidents and adverse reactions.
e Adverse reaction: An undesirable response or effect in a patient temporally associated with the
administration of blood or blood components. It may or may not be the result of an incident.
e Incident: Any error or accident that could affect the quality or efficacy of blood, blood components,
or patient transfusions. It may or may not result in an adverse reaction in a transfusion recipient.

e Near miss: A subset of incidents that are discovered before the start of a transfusion that could
have led to a wrongful transfusion or an adverse reaction in a transfusion recipient.

NHSN Biovigilance Component
Hemovigilance Module Surveillance Protocol v2.1.3

www.cdc.gov/nhsn

Data Reporting Requirements (See Fig. 1)
e Atleast 12 months of continuous surveillance
¢ An annual facility demographic and practice survey for each calendar year of participation
e ALL adverse reactions that follow transfusion at or by your facility
e ALL incidents (i.e., errors or accidents) associated with an adverse reaction
e The number of blood components transfused or discarded and patient samples collected for type

Transfusion-Related
Activities

and screen or crossmatch each month

Figure 1. Venn diagram of NHSN Hemovigilance Module surveillance terms.

G Transfusion-Related Activities Adverse Events

+ Patient Sample Collection % Reactions
« Sample Handling and Testing
* Inventory Management
 Patient Monitoring

Transfusion

* Number of Components
* Number of Patients

Incidents

- Near Miss Incidents

- Incidents Related to Transfusion (No Adverse Reaction)
- Incidents Related to Transfusion and Adverse Reaction
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Section 2. Hemovigilance Module Annual Facility Survey

NHSN Biovigilance Component
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Required Reporting

Participating facilities must enter the Hemovigilance Module Annual Facility Survey at the time that they
enroll or activate the Biovigilance Component and at the beginning of each calendar year thereafter. The
survey is used by CDC to classify facilities for appropriate comparisons in aggregate data analyses and
to learn more about common practices among transfusion services. The data collected in the survey
covers the previous calendar year. For example, if the facility is enrolling in NHSN for the first time in
October of 2013, report information for January 2012-December 2012 on the first Hemovigilance Module
Annual Facility Survey. In January 2014, complete a new survey with data from January 2013-December
2013. CDC recommends collecting all survey information on a paper form before attempting to enter
data into the web application.

Form
CDC 57.300 Hemovigilance Module Annual Facility Survey

Form Instructions
CDC 57.300 Hemovigilance Module Annual Facility Survey Table of Instructions
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Section 3: Hemovigilance Module Adverse Reactions
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Required Reporting

All CDC-defined transfusion-associated adverse reactions that are possibly, probably, or definitely
related to a transfusion performed by the participating facility must be reported to NHSN. If a patient
experiences more than one adverse reaction during or following the same transfusion episode, complete
a separate form for each reaction. Adverse reaction reports should be entered into NHSN after an
investigation of the reaction has been completed and imputability has been determined to the extent
possible. Ideally, reports will be entered within 30 days of the month that the reaction occurred.

Optional Reporting

Reporting suspected adverse reactions where imputability is determined to be doubtful or ruled out is not
required. A facility may report reactions determined to be doubtful or ruled out in order to use NHSN to
document transfusion reaction investigations each month. Adverse reactions that are not defined in the
surveillance protocol may also be reported using the ‘Other’ and ‘Unknown’ adverse reaction categories;
standard severity and imputability criteria are provided for that purpose. CDC will not aggregate or
analyze these optional reports.

Adverse Reaction Classification

Each CDC-defined transfusion-associated adverse reaction must be classified according to the reaction-
specific case definition, severity, and imputability criteria printed in this section of the protocol. It is
imperative that every facility classify adverse reactions according to protocol definitions. Accurate
classification will usually require a detailed review of the patient record.

Surveillance definitions are distinctly different from clinical definitions. Surveillance definitions are
designed to capture data consistently and reliably in order to identify trends and inform quality
improvement practices. By using standardized surveillance definitions, data can be aggregated to create
national benchmarks that will permit facilities to compare their performance to a national baseline as well
as within their facility over time. The surveillance definitions are not intended as clinical diagnostic
criteria or to provide treatment guidance.

Defined Adverse Reactions

Transfusion-associated circulatory overload (TACO)
Transfusion-related acute lung injury (TRALI)
Transfusion-associated dyspnea (TAD)

Allergic reaction (where severity = severe, life threatening, or death)
Hypotensive transfusion reaction

Febrile non-hemolytic transfusion reaction (FNHTR)
Acute hemolytic transfusion reaction (AHTR)

Delayed hemolytic transfusion reaction (DHTR)

Delayed serologic transfusion reaction (DSTR)
Transfusion-associated graft vs. host disease (TAGVHD)
Post-transfusion purpura (PTP)

Transfusion-transmitted infection (TTI)

Note
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Reporting of adverse reactions to CDC through NHSN system does NOT take the place of reporting

requirements for blood transfusion-associated adverse events to the Food and Drug Administration
(FDA).

NHSN Biovigilance Component
Hemovigilance Module Surveillance Protocol v2.1.3

www.cdc.gov/nhsn

Form
CDC 57.304 Hemovigilance Module Adverse Reaction

Form Instructions
CDC 57.304 Hemovigilance Module Adverse Reaction Table of Instructions
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NHSN Biovigilance Component

Hemovigilance Module Surveillance Protocol v2.1.3

Adverse Reaction Case Classification Criteria Tables

Transfusion-associated circulatory overload (TACO)

www.cdc.gov/nhsn

Case Definition

Severity

Imputability

Definitive:

New onset or exacerbation
of 3 or more of the
following within 6 hours of
cessation of transfusion:

Acute respiratory
distress (dyspnea,
orthopnea, cough)
Elevated brain
natriuretic peptide
(BNP)

Elevated central
venous pressure
(CvP)

Evidence of left heart
failure

Evidence of positive
fluid balance
Radiographic
evidence of
pulmonary edema

Probable:
N/A

Possible:
N/A

Non-severe:

Medical intervention (e.g. symptomatic
treatment) is required but lack of such would
not result in permanent damage or
impairment of a bodily function.

Severe:

Inpatient hospitalization or prolongation of
hospitalization is directly attributable to the
adverse reaction, persistent or significant
disability or incapacity of the patient occurs
as a result of the reaction, or a medical or
surgical intervention is necessary to
preclude permanent damage or impairment
of a body function.

Life-threatening:

Major intervention required following the
transfusion (e.g. vasopressors, intubation,
transfer to intensive care) to prevent death.

Death:

The recipient died as a result of the
adverse transfusion reaction. Death
should be used if death is possibly,
probably or definitely related to
transfusion. If the patient died of a cause
other than the transfusion, the severity of the
reaction should be graded as appropriate
given the clinical circumstances related to
the reaction.

Not Determined:
The severity of the adverse reaction is
unknown or not stated.

Definite:
No other explanations for circulatory
overload are possible.

Probable:

Transfusion is a likely contributor to

circulatory overload

AND EITHER
The patient received other fluids as
well
OR
The patient has a history of cardiac
insufficiency that could explain the
circulatory overload, but
transfusion is just as likely to have
caused the circulatory overload.

Possible:

The patient has a history of pre-
existing cardiac insufficiency that
most likely explains circulatory
overload.

OPTIONAL

Doubtful:

Evidence is clearly in favor of a
cause other than the transfusion, but
transfusion cannot be excluded.

Ruled Out:

There is conclusive evidence beyond
reasonable doubt of a cause other
than the transfusion.

Not Determined:

The relationship between the
adverse reaction and the transfusion
is unknown or not stated.
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Transfusion-related acute lung injury (TRALI)
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Case Definition

Severity

Imputability

Definitive:
NO evidence of acute lung
injury (ALI) prior to
transfusion
AND
ALI onset during or within
6 hours of cessation of
transfusion
AND
Hypoxemia defined by any
of these methods:
e PaO2/FiO2 less than
or equal to 300 mm
Hg
e Oxygen saturation
less than 90% on
room air
e Other clinical
evidence
AND
Radiographic evidence of
bilateral infiltrates
AND
No evidence of left atrial
hypertension (i.e.,
circulatory overload)

Probable:
N/A

Possible:
N/A

Non-severe:

Medical intervention (e.g.
symptomatic treatment) is required
but lack of such would not result in
permanent damage or impairment of
a bodily function.

Severe:

Inpatient hospitalization or
prolongation of hospitalization is
directly attributable to the adverse
reaction, persistent or significant
disability or incapacity of the patient
occurs as a result of the reaction, or a
medical or surgical intervention is
necessary to preclude permanent
damage or impairment of a body
function.

Life-threatening:

Major intervention required following
the transfusion (e.g. vasopressors,
intubation, transfer to intensive care)
to prevent death.

Death:

The recipient died as a result of the
adverse transfusion reaction.
Death should be used if death is
possibly, probably or definitely
related to transfusion. If the patient
died of a cause other than the
transfusion, the severity of the
reaction should be graded as
appropriate given the clinical
circumstances related to the reaction.

Not Determined:
The severity of the adverse reaction
is unknown or not stated.

Definite:
There are no alternative risk factors for ALI
present.

Probable:
N/A

Possible:
There is evidence of other causes for acute
lung injury such as:

Direct Lung Injury

e Aspiration
Pneumonia
Toxic inhalation
Lung contusion
Near drowning

Indirect Lung Injury
e Severe sepsis
Shock
Multiple trauma
Burn injury
Acute pancreatitis
Cardiopulmonary bypass
Drug overdose

OPTIONAL

Doubtful:

Evidence is clearly in favor of a cause other
than the transfusion, but transfusion cannot
be excluded.

Ruled Out:

There is conclusive evidence beyond
reasonable doubt of a cause other than the
transfusion.

Not Determined:

The relationship between the adverse
reaction and the transfusion is unknown or
not stated.
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NHSN Biovigilance Component
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Transfusion-associated dyspnea (TAD)
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Case Definition

Severity

Imputability

Definitive:

Acute respiratory
distress occurring within
24 hours of cessation of
transfusion

AND

Allergic reaction, TACO,
and TRALI definitions
are not applicable.

Probable:
N/A

Possible:
N/A

Non-severe:

Medical intervention (e.g. symptomatic treatment)
is required but lack of such would not result in
permanent damage or impairment of a bodily
function.

Severe:

Inpatient hospitalization or prolongation of
hospitalization is directly attributable to the
adverse reaction, persistent or significant disability
or incapacity of the patient occurs as a result of
the reaction, or a medical or surgical intervention
is necessary to preclude permanent damage or
impairment of a body function.

Life-threatening:

Major intervention required following the
transfusion (e.g. vasopressors, intubation, transfer
to intensive care) to prevent death.

Death:

The recipient died as a result of the adverse
transfusion reaction. Death should be used if
death is possibly, probably or definitely related
to transfusion. If the patient died of a cause other
than the transfusion, the severity of the reaction
should be graded as appropriate given the clinical
circumstances related to the reaction.

Not Determined:
The severity of the adverse reaction is unknown
or not stated.

Definite:
Patient has no other conditions
that could explain symptoms.

Probable:

There are other potential causes
that could explain symptoms, but
transfusion is the most likely
cause.

Possible:
Other present causes are most
likely, but transfusion cannot be
ruled out.

OPTIONAL

Doubtful:

Evidence is clearly in favor of a
cause other than the transfusion,
but transfusion cannot be
excluded.

Ruled Out:

There is conclusive evidence
beyond reasonable doubt of a
cause other than the transfusion.

Not Determined:

The relationship between the
adverse reaction and the
transfusion is unknown or not
stated.
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Allergic reaction

NHSN Biovigilance Component
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Note: Minor allergic reactions (Non-severe) do not have to be reported to NHSN.

Case Definition

Severity

Imputability

Definitive:
2 or more of the following
occurring during or within 4
hours of cessation of
transfusion:
e Conjunctival edema
e Edema of lips, tongue and
uvula
¢ Erythema and edema of
the periorbital area
e Generalized flushing
e Hypotension
e Localized angioedema
e Maculopapular rash
e Pruritus (itching)
e Respiratory distress;
bronchospasm
e Urticaria (hives)

Probable:
ANY 1 of the following occurring
during or within 4 hours of
cessation of transfusion:
e Conjunctival edema
e Edema of lips, tongue and
uvula
e Erythema and edema of
the periorbital area
e Localized angioedema
e Maculopapular rash
e Pruritus (itching)
e Urticaria (hives)

Severe, Life-threatening, Death:
Involves respiratory and/or cardiovascular
systems and presents like an anaphylactic
reaction. There is anaphylaxis when, in
addition to mucocutaneous symptoms,
there are airway symptoms, hypotension,
or associated symptoms like hypotonia
and syncope. The respiratory signs and
symptoms may be laryngeal (tightness in
the throat, dysphagia, dysphonia,
hoarseness, stridor) or pulmonary
(dyspnea, cough, wheezing,
bronchospasm, hypoxemia). Such a
reaction usually occurs during or shortly
after cessation of transfusion.

Death should be used if death is
possibly, probably or definitely related
to transfusion. If the patient died of a
cause other than the transfusion, the
severity of the reaction should be graded
as appropriate given the clinical
circumstances related to the reaction.

Not Determined:
The severity of the adverse reaction is
unknown or not stated.

Definite:

Occurs during or within 2 hours of
cessation of transfusion

AND

No other evidence of
environmental, drug or dietary
risks.

Probable:

Occurs during or within 2 hours of
cessation of transfusion

AND

There are other potential causes
present that could explain
symptoms, but transfusion is the
most likely cause.

Possible:

Occurs 2 - 4 hours after cessation
of transfusion

OR

Other present causes are most
likely, but transfusion cannot be
ruled out.

OPTIONAL

OPTIONAL

OPTIONAL

Possible:
N/A

Non-severe:

There is no immediate risk to the life of
the patient, and the patient responds
quickly to symptomatic treatment.

Doubtful:

Evidence is clearly in favor of a
cause other than the transfusion,
but transfusion cannot be
excluded.

Ruled Out:

There is conclusive evidence
beyond reasonable doubt of a
cause other than the transfusion.

Not Determined:
The relationship between the
adverse reaction and the
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transfusion is unknown or not
stated.

Hypotensive transfusion reaction

Case Definition Severity Imputability

Definitive: Non-severe: Definite:

All other adverse reactions
presenting with hypotension are
excluded

AND

Hypotension occurs during or
within 1 hour after cessation of
transfusion.

e Adults (18 years and
older):
Drop in systolic BP of
greater than or equal to 30
mmHg and systolic BP
less than or equal to 80
mmHg.

¢ Infants, children and
adolescents (1 year to
less than 18 years old):
Greater than 25% drop in
systolic BP from baseline
(e.g., drop in systolic BP of
120mmHg to below
90mmHg).

¢ Neonates and small
infants (less than 1 year
old OR any age and less
than 12 kg body weight):
Greater than 25% drop in
baseline value using
whichever measurement is
being recorded (e.g., mean
BP).

Probable:
N/A

OPTIONAL

Possible:

The recipient required no
more than discontinuation of
transfusion and symptom
management and no long-
term morbidity resulted from
the reaction.

Severe:

Inpatient hospitalization or
prolongation of
hospitalization is directly
attributable to hypotension,
or hypotension led directly to
long-term morbidity (e.g.,
brain damage)

AND

Vasopressors were not
required.

Life-threatening:
The recipient required
vVasopressors.

Death:

The recipient died as a
result of the adverse
transfusion reaction.
Death should be used if
death is possibly, probably
or definitely related to
transfusion. If the patient
died of a cause other than
the transfusion, the severity
of the reaction should be
graded as appropriate given
the clinical circumstances
related to the reaction.

Occurs less than 15 minutes after the start of
the transfusion

AND

Responds rapidly (i.e., within 10 minutes) to
cessation of transfusion and supportive
treatment

AND

The patient has no other conditions that could
explain hypotension.

Probable:

Onset is between 15 minutes after start and 1
hour after cessation of transfusion

OR

The patient does not respond rapidly to
cessation of transfusion and supportive
treatment

OR

There are other potential causes present that
could explain hypotension, but transfusion is
the most likely cause.

Possible:
Other conditions that could readily explain
hypotension are present.

OPTIONAL

Doubtful:
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Hypotension occurs, does not
meet the criteria above. Other,
more specific reaction definitions
do not apply.

Not Determined:

The severity of the adverse
reaction is unknown or not
stated.

Evidence is clearly in favor of a cause other
than the transfusion, but transfusion cannot be
excluded.

Ruled Out:

There is conclusive evidence beyond
reasonable doubt of a cause other than the
transfusion.

Not Determined:
The relationship between the adverse reaction
and the transfusion is unknown or not stated.

Febrile non-hemolytic transfusion reaction (FNHTR)
Note: Reactions may be classified as FNHTRs in the absence of fever if chills or rigors occur.

Case Definition

Severity

Imputability

Definitive:
Occurs during or within 4
hours of cessation of
transfusion
AND EITHER
Fever (greater than or
equal to 38°C/100.4°F
oral and a change of at
least 1°C/1.8°F) from pre-
transfusion value)
OR
Chills/rigors are present.

Probable:
N/A

OPTIONAL

Possible:

FNHTR is suspected, but
reported symptoms and/or
available information are
not sufficient to meet the
criteria defined above.
Other, more specific
adverse reaction definitions
do not apply.

Non-severe:

Medical intervention (e.g. symptomatic
treatment) is required but lack of such would
not result in permanent damage or impairment
of a bodily function.

Severe:

Inpatient hospitalization or prolongation of
hospitalization is directly attributable to the
adverse reaction, persistent or significant
disability or incapacity of the patient occurs as
a result of the reaction, or a medical or surgical
intervention is necessary to preclude
permanent damage or impairment of a body
function.

Life-threatening:

Major intervention required following the
transfusion (e.g. vasopressors, intubation,
transfer to intensive care) to prevent death.

Death:

The recipient died as a result of the adverse
transfusion reaction. Death should be used if
death is possibly, probably or definitely
related to transfusion. If the patient died of a
cause other than the transfusion, the severity
of the reaction should be graded as
appropriate given the clinical circumstances
related to the reaction.

Not Determined:
The severity of the adverse reaction is
unknown or not stated.

Definite:

Patient has no other conditions
that could explain
signs/symptoms.

Probable:

There are other potential causes
present that could explain
signs/symptoms, but transfusion
is the most likely cause.

Possible:
Other present causes are most
likely, but transfusion cannot be
ruled out.

OPTIONAL

Doubtful:

Evidence is clearly in favor of a
cause other than the transfusion,
but transfusion cannot be
excluded.

Ruled Out:

There is conclusive evidence
beyond reasonable doubt of a
cause other than the transfusion.

Not Determined:

The relationship between the
adverse reaction and the
transfusion i